Instructor Notes Air Fuel Ratio
Lesson Objective:  Students will be able to calculate the amount of air needed to burn different amounts of gasoline.

Ratios are a comparison of two quantities using division and can be written in several ways:

10 to 1		10:1			

Air-Fuel Ratio (AFR) – is the mass ratio of air to fuel present in a combustion process such as in an internal combustion engine or industrial furnace. The AFR is an important measure for anti-pollution and performance-tuning reasons.
If exactly enough air is provided to completely burn all of the fuel, the ratio is known as the stoichiometric mixture, often abbreviated to stoich.

The AFR is for a gasoline engine 14.7:1 in ideal conditions. We are going to use 15:1 to keep the math simple.

The ratio 15:1 is comparing the ATOMIC weights of both gas and air.   We are comparing the amount of air measured in cubic feet to the number of gallons of gasoline. When doing some complicated conversions to get this formula in units we understand, the 15:1 ratio is equivalent to about  												           		
 

Example 1:  
How many cubic feet of air is needed to burn 20 gallons of gas?
1) Start with our known ratio.
Set this up as a proportion using the ratio and by placing a variable (x) for the unknown – volume of air
2) Cross multiply (Multiply diagonally across to get an equation with fractions) and then solve for x.
 3) Divide both sides by 1 gallon to get x by
itself (this will also cancel out the gallons unit
so we will be left with feet3)




(1380ft3)(20 gal) = (1 gal)(x)

(1380ft3)(20 gal) = (1 gal)(x)
27600 ft3 gal = 1 gal(x)  	

27600ft3gal = x
1 gal

27600ft3gal = x
1 gal

x= 27,600 ft3

27,600 cubic feet of air is needed to burn 20 gallons of gas

Try it: 
How many cubic feet of air is needed to burn 10 gallons of gas?

1) Start with our known ratio.
Set this up as a proportion using the ratio and by placing a variable (x) for the unknown – volume of air
2) Cross multiply (Multiply diagonally across to get an equation with fractions) and then solve for x.
 3) Divide both sides by 1 gallon to get x by
itself (this will also cancel out the gallons unit so we will be left with feet3)



(1380ft3)(10 gal) = (1 gal)(x)

13,800 ft3 gal = 1 gal(x)  	

13800ft3gal = x
1 gal

13800ft3gal = x
1 gal

x= 13800 ft3

13800 cubic feet of air is needed to burn 10 gallons of gas

Example 2:
How many gallons of gas will 11,040 ft3 of air  burn completely?

1) Start with our known ratio.
Set this up as a proportion using the ratio and by placing a variable (x) in the unknown – gallons of gas.
2) Cross multiply (Multiply diagonally across to get an equation with fractions) and then solve for x.
 3) Divide both sides by 1380 ft3 to get x by
itself (this will also cancel out the ft3 unit
so we will be left with gallons.)



(1380ft3)(x) = (1 gal)(11,040ft3)

1380 ft3 (x) =11,040ft3gal	

1380ft3(x)  = 11040ft3 gal
1380ft3          1380ft3

1380ft3(x)  = 11040ft3 gal
1380ft3          1380ft3

 = 8 gal

x= 8 gal

8 gallons of gas can be burned with 11,040ft3 of air






Try it: 
How many gallons of gas will 24,840 ft3 burn completely?
1) Start with our known ratio.
Set this up as a proportion using the ratio and by placing a variable (x) in the unknown.
2) Cross multiply (Multiply diagonally across to get an equation with fractions) and then solve for x.
 3) Divide both sides by 1380 ft3 to get x by
itself (this will also cancel out the ft3 unit
so we will be left with gallons.)





(1380ft3)(x) = (1 gal)(24,840ft3)

1380 ft3 (x) =24,840ft3gal	

1380ft3(x)  = 24,840ft3 gal
1380ft3          1380ft3

1380ft3(x)  = 24,840ft3 gal
1380ft3          1380ft3

 = 18 gal

x= 18 gal

18 gallons of gas can be burned with 24,840ft3  of air


Example 3
If it takes you 1.25 hours to fix 2 air conditioners, how long will it take you to fix 6 air conditioners (assuming you don’t speed up or slow down)
 1) Set up as a proportion. Place a variable (x) in the unknown.
2) Cross multiply (Multiply diagonally across to get an equation without fractions) and then solve for x
3) Divide both sides by 2 ac to get x by itself (this will also cancel out the ac units so we will be left with hours.)





(1.25 hours)(6 ac) = (2 ac)(x)

7.5 hours(ac) = 2 ac(x) 	

7.5 hours(ac) = 2 ac(x)
  2 ac		   2ac

7.5 hours(ac) = 2 ac(x)
  2 ac		   2ac

7.5 hours = x
 2 

3.75 hours = x

It will take 3.75 hours to fix 6 air conditioners

Try it:
[bookmark: _GoBack]If John makes 9 out of 10 free throws, how many should he be able to make if he attempts 57 free throws?1)  Set up a proportion. Place a variable (x) in the unknown.
2) Cross multiply (Multiply diagonally across to get an equation without fractions) and then solve for x
3) Divide both sides 10 to get x by itself 





(9)(57) = (10)(x)

513 = 10(x) 	 

513 = 10(x)
 10	10
513 = 10(x)
 10	10

513 = x
 10 

51.3 = x

He should make 51.3 or as a whole number 51 out of 57 free throws
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